. (a) Mechanism of neighboring group participation (NGP), leading to the preferential formation of -glycosidic bond and 1 H NMR spectra of DTM-A6 (b) and 
respectively. The chemical shifts and coupling constants observed for newly formed H a are typical for anomeric protons with -glycosidic bond while the correponding values observed for H e are typical for anomeric protons with -glycosidic bond. 
Detergent micelle size measurement by dynamic light scattering (DLS) experiment
The DTM-As and DTM-Es were dissolved in distilled, deionized water to give a detergent concentration of 1.0 wt%. DTMs solutions were filtered using a syringe filter with a pore size of 0.22 m.
Hydrodynamic radii of the micelles produced by the DTM-As and DTM-Es were measured using a Malvern Zeta Sizer Nano ZS90 particle analyzer. A He-Ne laser at 633 nm with a maximum power of 5mW was used as a light source and scattered light was collected at the angle of 90°. Temperature was maintained at 25 °C throughout all measurements. The translational diffusion coefficient and hydrodynamic radius (R h ) of detergent micelles was calculated by autocorrelation analysis of scattered light intensity as a function of time. R h values were expressed as mean ± SD (n = 5).
Protein stability evaluation

R. capsulatus superassembly stability assay
The superassembly was solubilized and purified according to the reported protocol. 1 Specialized photosynthetic membranes obtained from an engineered strain of Rhodobacter capsulatus were used for protein extraction. A 10 mL aliquot of the frozen membranes was completely thawed and then homogenized using a glass tissue homogenizer. The homogenate was incubated with mild agitation at 32 °C for 30 mins. The resulting homogenate was mixed with 1.0 wt% DDM and incubated at 32 °C for an additional 30 mins to allow the complex solubilization. Following ultracentrifugation, the supernatant containing the solubilized LHI-RC complexes was incubated with Ni 2+ -NTA resins at 4 °C for one hour.
The resin-containing solution was filtered using 10 HisSpinTrap columns and the individual columns were washed two times with 500 L binding buffer containing 10 mM Tris (pH 7.8), 100 mL NaCl and S8 
Long-term stability measurement
The β 2 AR was purified using 0.1% DDM as previously described. 9 Briefly, the receptor was expressed in carried out to purify the  2 AR-Gs complex with running buffer (20mM HEPES pH 7.5, 100 mM NaCl, 0.005% DTM-A6, 1 M BI, 100 M TCEP). To measure the stability of the  2 AR-Gs complex in DTM-A6, analytical gel filtrations were performed using the running buffer as above, but without DTM-A6
(detergent-free condition) following 3 and 15-day incubation.
Negative stain EM analysis of  2 AR-Gs solubilized in DTM-A6
 2 AR-G s complex was prepared for electron microscopy using the conventional negative staining protocol using 0.75% uranyl formate for complex staining, 10 and imaged at room temperature with a Tecnai T12 electron microscope operated at 120 kV using low-dose procedures.. Images were recorded at a magnification of 71,138x and a defocus value of ~ -1.1 m on a Gatan US4000 CCD camera. All images were binned (2x2 pixels) to obtain a pixel size of 4.16 Å at the specimen level. Particles were manually excised using e2boxer (part of the EMAN2 software suite). 11 2D reference-free alignment and classification of particle projections was performed using ISAC. 12 12,279 projections of  2 AR-Gs were subjected to ISAC, producing ~131 classes consistent over two-way matching and accounting for 11, 926 particle projections.
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Preparation of alkyl-based dendritic trimaltosides (DTM-As)
Supplementary scheme 1 
General procedure for the synthesis of tetra alkylated methallyl diether (step b; B→C)
NaH (3.0 equiv.) was added to the well stirred solution of dialkylated mono-ol (B; 2.5 equiv.) in DMF. The mixture was heated to 50 °C for 30 min under inert atmosphere followed by dropwise addition of methallyl dichloride (1.0 equiv.) and 15-crown-5-ether (0.25 equiv.) at room temperature. The resulting mixture was stirred at 50 °C for 24
hours. Reaction was quenched by the addition of methanol followed by dilution with ethylacetate. The organic fraction was washed with water, brine and dried over anhydrous Na 2 SO 4 . The oily residue was obtained after removal of solvent under reduced pressure was purified by column chromatography (EtOAc/hexane) to afford the desired product (C).
General procedure for hydroboration (step c; C→D)
A solution of tetraalkylated methallyldiether (C; 1.0 equiv.) and BH 3 -THF (1 M, 1.1 equiv.) in THF was stirred at 0˚C under N 2 atmosphere for 2 hours. The Reaction was quenched with 3 M NaOH solution (2.2 equiv.) followed by the addition of 30 wt% H 2 O 2 . The reaction mixture was allowed to stir for another 2 hours at room temperature and diluted with diethyl ether. The diluted reaction mixture was washed with water and brine, and dried over anhydrous Na 2 SO 4 . The oily residue obtained after removal of solvent was subjected to column chromatographic purification to obtain the target product (D).
S12
General procedure for the synthesis of tetraalkylated tri-ol (step d; D→E)
To a solution of tetraalkylated mono-ol (D; 1.0 equiv.) in DMF was added NaH (3.0 equiv.). The mixture was heated to 50 °C for 30 min. After cooling the mixture to room temperature, 4-(bromomethyl)-methyl-2,6,7-trioxabicyclo[2.2.2]-octane (3.0 equiv.) dissolved in THF was added dropwise, followed by the addition of 15-crown-5-ether (0.5 equiv.). The resulting mixture was heated at 100 °C for 24 hours. After quenching with methanol, organic solvents were removed under reduced pressure. The resulting solid residue dissolved in diethyl ether was washed with brine and dried over anhydrous Na 2 SO 4 . After concentration of the organic solvent, the resulting oily residue was dissolved in DCM/MeOH mixture. To this solution was added a few drops of conc. HCl and the resulting mixture was heated at 50 °C for 4 hours. After neutralization with NaOH and concentration of the reaction mixture, the residue was purified by column chromatography (EtOAc/hexane) to afford the desired product (E).
General procedure for maltosylation reaction (step e; E→F) 13
Under N 2 atmosphere, a mixture of compound E (1.0 equiv.), AgOTf (3. 
General Procedure for the de-O-benzoylations under Zemplén's condition (step f; F→G) 10
The O-benzoylated compound (F) was dissolved in MeOH and then treated with the required amount of a methanolic solution of 0.5 M NaOMe such that the final concentration of NaOMe was 0.05 M. 2-(((2-octyldecyl) 
9-(((
2-(hydroxymethyl)-2-((3-((2-pentylheptyl)oxy)-2-(((2-pentylheptyl)oxy)methyl)propoxy)methyl)propane-1,3-
diol (17) was prepared in 42% yield according to the general procedure for the synthesis of tetraalkylated triol. 
2-((3-((2-hexyloctyl)oxy)-2-(((2-hexyloctyl)oxy)methyl)propoxy)methyl)-2-(hydroxymethyl)propane-1,3-diol
(18) was prepared in 60% yield according to the general procedure for the synthesis of tetraalkylated triol. 2-heptylnonyl) 
2-((3-((2-heptylnonyl)oxy)-2-(((
2-(hydroxymethyl)-2-((3-((2-octyldecyl)oxy)-2-(((2-octyldecyl)oxy)methyl)propoxy)methyl)propane-1,3-diol
(20) was prepared in 44% yield according to the general procedure for the synthesis of tetraalkylated triol. DTM-A5a was prepared in 65% yield according to the general procedure for maltosylation reaction. DTM-A6a was prepared in 70% yield according to the general procedure for maltosylation reaction. 
H NMR
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Preparation of ether-based dendritic trimaltosides (DTM-Es)
Supplementary scheme 2 (a) THF, 1M BH 3 -THF, NaOH, H 2 O 2 ; (b) NaH, DMF, 70 ˚C; (c) (i) NaH, DMF:THF (1:1), 100 ˚C, (ii) CH 2 Cl 2 : MeOH (1:1), HCl, NaOH; (d) perbenzoylated maltosylbromide, 2,4,6-collidine, AgOTf, CH 2 Cl 2 , -45 ˚C→RT; (e) NaOMe, MeOH, RT.
General procedure for the synthesis of dialkylated methallyl diether (A)
To a well stirred solution of an aliphatic alcohol (2.5 equiv.) in THF was added NaH (3.0 equiv.) at 0 °C under N 2 atmosphere. After 30 min stirring methallyl dichloride (1.0 equiv.) was added dropwise. The resulting mixture was subjected to reflux for 24 hours subsequently quenched by methanol. The reaction mixture was diluted with S19 ethylacetate, followed by washing with water, brine and dried over anhydrous Na 2 SO 4 . The oily residue obtained after the removal of solvent was subjected to column chromatographic purification (Hex/EtOAc) to afford the pure desired product (A). 2-((pentyloxy)methyl) 3-(3-(heptyloxy)-2-((heptyloxy)methyl)propoxy)-2-((3-(heptyloxy)-2((heptyloxy)methyl) DTM-E6a was prepared in 65% yield according to the general procedure for maltosylation reaction. DTM-E7a was prepared in 66% yield according to the general procedure for maltosylation reaction. 
1-((
3-(heptyloxy)-2-((heptyloxy)methyl
3-(3-(hexyloxy)-2-((hexyloxy)methyl)propoxy)-2-((3-(hexyloxy)-2-((hexyloxy
2-(hydroxymethyl)-2-((3-(3-(pentyloxy)-2-((pentyloxy)methyl)propoxy)-2-((3-(pentyloxy)-2-((pentyloxy
2-((
